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PA S T U R E

Stocking rate for returns
Edward B. Rayburn for Progressive Forage

Optimizing net return from
pasture integrates forage and
animal production, cost control and
marketing. This task is relatively
easy to accomplish when the
manager understands the biology
and economics. Optimizing
management produces the highest
net return.
Forage and animal production
differs from farm to farm due to soil
productivity and forage and livestock
management. Forage utilization

AT A GL A NCE

The optimal stocking rate
is a function of forage
productivity, animal
performance, the value
of animal production and
variable cost.

POW!

impacts animal performance and
is often described as stocking
rate or animals per acre. At a low
stocking rate, there is abundant
forage per animal and animal gain
per head (GPH) is high. However,
animal gain per acre (GPA) is low
since there are few animals on the
pasture.
As stocking rate increases,
GPH decreases as forage is shared
among more animals, but GPA
increases (Figure 1). As stocking
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rate increases, GPH decreases and
GPA increases until it plateaus
then decreases. As stocking rate
increases, available forage is shared
between more animals, each animal
has less to eat and gains less weight.
At a low stocking rate, the gain
on the next animal added to the
pasture is greater than the reduced
GPH from animals on the pasture,
so total GPA increases. At a low
stocking rate, forage may be wasted.
At a high stocking rate, competition
for available forage reduces animal
performance.

Finding the optimal rate
The optimal stocking rate is
a function of forage productivity,
animal performance, the value of
animal production and variable cost.
Between 1989 and 2017, the value
per head for steer feeder calves in
West Virginia equaled a base value
of $269 plus 97 cents per pound live
weight (adjusted to 2017 dollars).
The value per head of heifer calves
averaged 0.88 times the value of
steers in the same weight class
(Table 1).
Here is an example of optimizing
the stocking rate for a cow-calf herd
in West Virginia. The cow herd
on this 90-acre farm was reduced
from 40 to 20 head due to a major
drought. Over the next four years,
the herd was built back up using
heifers produced from the herd.
After weaning, heifer calves were
raised on another farm and were
Continued on page 20

“Cattle producers
like having a lot of
cows. They also like
selling large calves.
Optimizing the
stocking rate enables
the producer to find
the number of cows
and the size of calf
that maximizes net
income over time to
pay for owning and
managing cattle.”
—Edward B. Rayburn

Photo by Philip Warren.

FIGURE 1

Stocking rate impact on sale wt./hd/acre

Average value per head ($/hd) and per pound ($/lb) for
feeder calves by weight class over 16 years in West
Virginia, adjusted to 2017 dollars

TABLE 1
240

700

Steer calves

Sale wt./hd

Weight class

Sale wt./acre

180

500

Sale wt./acre

Sale wt./hd

$/hd

$/lb

$/hd

$/lb

450

706

1.57

621

1.38

550

803

1.46

707

1.29

650

900

1.38

792

1.22

750

997

1.33

877

1.17

850

1,094

1.29

963

1.13

210

600

150

400

300

120
15

20

25

30

35

40

45

50

55
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Cow-calf pairs/90 acres
As stocking rate (cow-calf pairs/90 acres) increases, sales weight per head
(hd) decreases, but sale weight per acre increases, plateaus, then decreases.
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TABLE 2

Stocking rate impact on gain per head (GPH), gain per acre (GPA), and calf sale weight impact on price and income per head, and
absolute and relative (Rel) net income per acre when the cash cost per cow-calf pair is $600 for a 100% calf crop with 50% heifers

Stocking
rate

GPH

GPA

Price/cwt

Income/hd

Gross
income

Cash cost

Net income

Net
Rel stocking
income/acre
rate

Rel net
income
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Stocking rate for returns, cont’d from page 18

not part of the stocking rate. Bred
heifers returned to the farm in the
fall before having their first calf.
Cull cows were removed from the
farm when bred heifers returned.
Calves were sired by one bull for
three years and a bull with similar
EPDs in the fourth year. The
90 acres provided all the pasture
and hay for the herd. Protein
supplements for the cows and energy
supplements fed to calves during a
42-day preconditioning before sale
were purchased.
Calf sale weight was plotted
against cow-calf pair stocking rate
using Microsoft Excel. In Excel,
the linear trend between stocking
rate and GPH was determined.
The product of GPH time stocking

rate gives GPA (Table 2). For this
farm and herd, over four years calf
sale weight decreased as stocking
rate increased, equaling 854 pounds
minus 9.85 times stocking rate.
The highest GPA occurs at a
stocking rate of 40 cows producing
460-pound calves (Table 2). This
was the pre-drought stocking rate.
Using a $600 cost per cow, we
calculate the effect of stocking rate
on net income and find that the
optimal stocking rate is 25 cows. If
the farm were stocked at 20 cow-calf
pairs, net income would be reduced
by only 3% – a small price to pay
for extra forage to get through dry
years. Cash cost per cow has a major
impact on the optimal stocking rate.
When cash cost per cow-calf pair

decreases to $500, the economic
stocking rate increases to 30. When
it decreases to $400, the economic
stocking rate increases to 35.

Summary
Producers ask, “How do I
know if my stocking rate is near
optimal without doing the research
on my farm?” The stocking rate
is near optimum when pasture is
the primary feed and cows at the
beginning of winter feeding and
at calving are in a body condition
score 6. Under continuous stocking,
the manager can maintain a pasture
forage mass of about 1,200 pounds
dry matter (DM) per acre (forage
height of 3 to 4 inches). Under
rotational stocking, the manager

needs to maintain an initial forage
mass between 2,000 and 3,000
pounds DM per acre (forage
height 8 to 12 inches) and graze
the pastures to a residual forage
mass of 800 pounds DM per acre
(2 inches) for dry mature cows and
when managing for legumes in cool
weather to 1,200 pounds DM per
acre (3 to 4 inches) when finishing
steers or for high-milk-producing
cows at peak milk prior to breeding.
Cattle producers like having a lot
of cows. They also like selling large
calves. Optimizing the stocking
rate enables the producer to find
the number of cows and the size
of calf that maximizes net income
over time to pay for owning and
managing cattle.

SORGHUM SUDANGRASS
!

NEW

19011
BMR Dwarf

Sweet Six
BMR drystalk

Grazing, Baleage or Hay 19011 BMR Dwarf is a new
medium maturity dwarf BMR-6 sorghum
sudangrass hybrid. 19011 BMR Dwarf can be used as
a single or multi cut. This hybrid has almost twice as
many leaves and half the height. With a strong foliar
disease package and a fast ground canopy, the results
are a harvest of extremely digestible, leafy, high-quality
forage. Utilizing the hybrid for grazing is outstanding,
as the cattle prefer the increased leaf concentration.
Reduced plant height is a benefit as you won’t lose sight
of the cattle and they don’t step on it as much like
standard hybrids, making grazing management easier.

Sweet Six BMR drystalk is an early grassy BMR hybrid with
increased tillers and leaves quick to reach 40” growth. The
drystalk has 3-5% lower moisture, improving harvestability
and quality due to delays. Sweet Six BMR drystalk is widely
used for silage, baleage, hay and grazing. This hybrid is
economical to plant, produces leading tonnage, and the
overall forage quality is great. The digestibility of fiber is 20%
greater than conventional hybrids. Sweet Six BMR drystalk
has excellent animal intake and daily gains. It wins the
performance tests because of its early vigor, nutritional quality
and regrowth characteristics.

•
•
•
•

• Rapid growth for a 40-60 day harvest
• Drystalk and fine stem for quick drydown at harvest
• Excellent palatability and digestibility

Brown mid rib 6 – better digestibility
Standability improved significantly
Increased leaf number per plant
Stockpile grazing is great; it stands well
and retains leaves
• Good foliar disease package
• Multi- or single-cut grazing hay, baleage or silage
• Adapts to both dryland and irrigated situations
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